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(54) SYSTEM POWER CONSUMPTION CONTROL METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the power consumption of a multiprocessor 
system consisting of CPUs. 

SOLUTION: When the multiprocessor system does not require large processing 
capacity, one or more CPUs 101 to 106 are stopped or suspended to reduce the total 
power consumption of the system without lowering the needed processing capacity of 
the system. For this purpose, circuits 113 to 118 which stop or suspend the CPUs 101 
to 106 that the system is equipped with are provided one to one, and a multitask 
operating system monitors the use quantities of the respective CPUs 101 to 106 and 
stops or suspends a CPU which is small in use quantity. Thus, the processing capacity 
that the system requires on the whole is secured and then the total power 
consumption of the system is reduced. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



(19) H^Sfcif Jt (JP) (12) & ffl §^ Q $| (A) ODfclttUK&WS^ 

#^11-202988 

(43)&HB ¥J«11#(1999)7/§30B 



(51) IntCl. 6 




F I 




G 0 6 F 1/32 




GO 6F 


1/00 3 3 2 Z 


1/26 






1/04 3 0 1 C 


1/04 


3 0 1 


15/02 3 0 5 H 


15/02 


3 0 5 


15/16 S 


15/16 






1/UU o a U U 








»Jfc5i©S3 OL (4 6D 


(21)ffiS#^ 


«fS¥10-5046 


(71) (tiHA 


000005108 








1fci££*fcB:fc$lfft?r 


/OfA ill BS Q 

(22; ttJMp 


^1*10^(1998; 1 m3B 










(72)3g5U# 


IE£ 








#5s;nmj»««TrF^8io#flfi 
















mm mm 
































at»*«3KIBfln9fiHr«-hl»« 














(74)ftSA 


ie* 


(54) i&wozm 









(57) [gift] 

U 1 0 1 ~ 1 0 6 5rf#±X«^^-^> F-T&*&cJ:»). 
f - £ 4> ©. C ©/c#r> x 

■^Afc^snru-s^-c pu i o i ~ i o 6«tc(f ± 

XtitT-X-Oh'-rSIUggl 13-11 8*RW. v;l>3=- 
U- -rw >^>X^A*i&CPU©;WJflfi£ 

n& L/ . mmw&'pu i » c p u teat l r<?±x«trx ^ 

£?iS/c b/c 5 A T ^ fA4«E©|fiJMKj*SiW- 



CPU / 



fan 



CPU 



Aft 



CPU | 



^3 



CPU 



3 V~ r " » / 



CPU ; 



Ssas* 



T" 



CPU 



r 



: r ^f»g9 r : 



(2) 

1 

manmuDC pu©i<j, t ten if)\y-^m^c%nt)U 

+ *i^^y£rtjgT£«$:©CPU<h. tg«S5[©C 10 

Vis X f- A tCfc W £ * 7- J»ffim&ftPI»ft&V $> o 
r . m%m&<D CPU ©*Uffi:fijW?f5£ffi«fc 9 4>ffiT 1/ fc 
ffil©cpuo+t >;©(**§£ tula.* 

> ^ * D XBffe©c p u ©* +■ ? » ^ * y icfSig s 
ti\ *y©rt££f#ili<fccpu£fi»ii: 

c«*JH3] cpu©3pjfflsattfflnufc»£, b5ie<? 20 

ltXBifX-<> K«»«ci,fcCPU*li«&fls3li4££ 
«C. KfSSWLfcC P UtCmTIB^ yX«ffe©C 

a. 

[0001] 
[000 2] 

[fi«©ftffi] ififf©3>e»-dr^^A-CB. «ft 

7"A». WB*©CPU*IBtt-J-*fc8!>«:fliJW**«^c 

i£?8»m;fj©{£^t#ga:ft-ct,>£. 40 
[0 00 3] C©fc*fi£*S««: J:S«*W«#ffi± L 

tb. wawkwpfs - 5 3 6 8 o#^f8ictsiS$nr 

TSCPU^H^^b'^-^X^Aicfc^T. *> 
*f AM-^oe^-ttjSK&O'^U -fe ? tfgdiAff-Sf^CC «fc 

ocpuoiBabt^s^ssiL. cpuont««*«fii> 

^A©iSm««^t*04fe©3&i»^Sn-Ct»-5. 

[ 0 0 0 4 ] ft. Btriavxf-A©ffi?sam^tciw-rst$ 

fl5#!Si£3ft/c:£i$<!:l/-a*. «*.«. «rH¥8 - 1 9 50 



1 1 -2 02 98 8 

2 

0 5 3 54£«&0ttll¥7 - 3 2 5 7 8 8-st&#8*«£ 
[000 5] 

p u omwm&i&^m&ic cpu (cw&r z±-c<d 2 

-ap(cwi»«mi6**£«ir-5cpuiwwoa-c 
6nr c^c t ut fev^-^ A^f*©jaffiffi^ ; &ji'fbs -e 

T G $ 5 <fc « 5 -3 fc. $ . OTIBAttCIK® 

* ©ftffi»Kfc CT«pfB»K*SE{bS C <!: K «t 0 fi 
?iSm^b?rS-5»fc©r*-5»*i. fSSSt^a-fes-if©^ 

•^^fflS-r-s^ia^^A-^^-^csasico^-r^ 

^LT*5P>t". JgH©-7;U^7-a-fe^-9-®ra^Hi|-C$> 

[0006] xmnommt. wa©t£*R««c j:** 

[0 00 7] 

5^ a ids » *> *s 7s f a mmmm mjj&v & or. m& 

^©CPU©fflAr. Sf/ctt^-^fflC^S**!^!* 
Fttt»tC-r*C t^H 1 (DftWltTZ. 

[0008] t. tc*mmt. ®* tcnfi#fewm#?fii 
*>n. lot t » * >;*rtit4ffl8©c pu 
<b, ttattcDCPuswap-rsi'^^Aiwaiiafi. s 

^^A$fl®$|gtC^3nA:y 
v^^^a-fey^^x-^AtcfcctS^x-f A?Hes^3*tl 

wnm-cab o-c. B?riaa^©c p u©fijffls*5BiTSfflJ: 
vtiSTFL terns. fft©cpu©+t j.^^^*-;© 
rt^mrte^ -y yx«ftfe©c p u©=¥ + ? > 

CPU5rff±X«-yx-i> F^fC-r-SC<!:?rm2©# 
[0 00 9] MtC*»Mtt. IWB1*«K:*jif»rc PU© 

tcffriH^ y * V x«ffe©c p u©+ + s» ~> ^ ^ * 

[0010] 

Jteg»*Hffi*#JWOT:»lffl«:ttwr*. si«. #n 
jsj^jsj&sjaffisn-s-^^^^n* -^-tf ^^t-a©^© 



3 

1 07-1 1 2%t*}ffiTZ>mk<DCPU 1 0 1 
-106i, g^gtCDCPUl 01-1 0 64^fA 

-k* 1 1 9^Lx$\m-r^>^7-^mwmSii z o 
i . mm^m. 1 2 0 tcmmz ntc* ■< >y * >; 1 2 2 

RW-f^t'Ja^ha-? 12 1i, gflS^Xf-A 

1 1 9ia-*jwu 1 2 4£^g|rcr•^>;^**:/ , ; » 

S? 1 2 3 £ . firiSlg&©C PU 10 1 — 10 6 §^f- 
AftJffllSIS 12 0*?, ©tg^rfc: Jt. D X ffMhXttigtt * P 

-9-X^> FSHJffl)g|51 13-118 ££«i;L&. 
[00 1 1] Jt, C©«£$j&3tt/t-?;l^-7*ci-feu> 
IfVX^Att. CPU 1 0 1- 1 0 6tC&*gDD^T6 
iafcT'P^A (v;l/?-£;*£0 fc^JftteHtrf SC 
iJCtO. &St£ft©fa±£0*«Klf/&3ft-C:te9 . 

u«:soosrftis^^^(c*f-r-5»-scpu^jfflai 0 1 

-1 0 6£garr&lS£tl£tii;t-5„ C©CPU©fiJfflfi 
itt. ^l£CPU©*£i4^/XPU £ 7 s - 

3 ft. F^s©wffl^*^ist>i85£3ftTi>s. 

[0 0 1 2 ] c <d* -<u >^Xf Att, BulBC 
PUfiJJBS©^&^*;*?£tmtiL;fct§^ -?-©*X* 

^m^te.nri^cpu 1 01-1 0 6Wt, ^ 

iCPUO«f±XBf^'<> KSriifirS'tfSfctfHC 
>-^7-A$IJffl)^gl 2 OfC^tL^X^A^'X 1 1 9£/T 

LT$ijwi$R£i£!D. i/^fAi«gi 2 oamm 

-$&>»7'a{'7A?©rtg4t'XfA;Ul 1 9£ 
/M/r^>f>^^'J 1 2 2X«ffi©CPUtcStR-ri 

zx?<D»±xi*y-x'<> Ksm^cpu^© 
StdO^r^JSL. c©mtc^cpu©ff»±x«-t>- 
x^>F£Hirr£. c©cpucDf>±<t«. mai»r/ 

^?g£{iWS-rS<k©©** h^^-hnJtg^U-<;btca 
&S^©M3I#f£3ftSC i£;tl!*U * fc-y-X-O F 
iBCPU ©IB86 * a s> * JI^5:«*(B J: 9 {ST 3 

rcpu©?fi©m^^sM-rs^a (^n^fwsi) r& 

[0013] C©«(C*Hife0!SI(C < fc^~>X7-A?S9m 
C P U<£ffi£*vi>& l» # * ? 9 ST 6 ft fcC P U £ 

[0014] ^(CBu^©^lhX«-9-^-^> F L-r^-SC 
PU^SJSJDE^tcftfpSttSteStt. v;l^£X*©:t 

U lgffij*©CPU-C»MffiSe^^SL/clS^. XB 
*r»ft:/n ^5 Affe©gH(c <fc 9 £ < ©Mlltfe*>£*:>g 



C3) ttH? 1 1 -20298 8 

4 

t» s c p u ten v-c x.n$b{*zmffl? j: 5 fc >x ^ a$ij 

Mil 2 OKfctLi'Xf-AA;* 1 1 g£/M,T$Wti 

®.*m*). ^x^ASwepitai 2 o^smianf^tcgt^ 

HP§ 3 It 5 C P U ^« 0 a r S J: 5 * X * ©SfllS £JH 

[0015] cjusaatt. 02{c^-r*n< 

fete tJUT U- ? a Is 91/?, f" A#iag6©£ x £ © 

10 isaim* (^f^ - 2 2) , cpu ©M««*«»f3efi 

J;f3ffil^i'^*«^L/ (^f ^23) . Wfflfi^fi 
(,> (YES) *g£\ ^MB©^ja>£;^£fte©CPU 
K*?St Uf-^24) . SSCPUCirti'a^ 
^Urt^- -Y>^lKC#£I?L/ (Xf-^7'2 

5) , 3igCPU*ff±X»f-X^>KU (X^^-^2 

6) . mmmftm* (no ff±x«-9-^^>F 

l/Ti>4CPU%«lWSXBfnj *©«»«:£ 9 « 
ttffS-S (^f^2 7) . SHMMfS-SfcCPUfc** 
LXfXZOWmV^XZftS (Zfy72 8) W 

20 ntfstiSo jsa. Mia0!i-c«cpu©*ijffls©*ijs**i 

SI iP)^F#©fe©8IH— gPfir^L. }f^30 1 
te&CPU'^<DisX7-A>i'U-v 9. ^3 0 2B->Xf 

30 A*ijpgig 1 2 o *> e>mataJSH5 1 1 3 - 1 1 8 tc«^$ n 

S^Xf-Ai?P^^$IJ®fi^, ft #3 0 3BSCPU* 
if, ?HI3 0 4«SCPUrtlo^t^artof-$ 

*^^>y*ytc»#R-r3sw)*i'5'S/aiiHHBiaB. ?f 

#3 0 5«SCPUrta©++ vi;*.ft<D7 z ->?*:* 4 
I?^3 0 6«ffjhXtt-9-X'<> Ftt^^T 1 ^- F 

-rsfit±x«tf;^> fw»u^*3 0 3. cpurt 

40 HS&30 5Zffl®??>\m^-it-C$>Z. 

[0017] «Ki5ur, &zx?(DVimzm8i? 

SCPU10 I**. CPUjRlfflS36ijS4>l/fc*X4"&tfe 
^OLfclg^. t-Mz-f-^^fA^CPUlC)!} 
LXZ ZiXDW^Zmi&L, ^fA/Ul 1 9(C>Pf 

L-c*±x«-y-x-^> Fs-tf*cpu©«««6ffr 
cotttt'fescci'^^Awmisaf 1 2 0 mem*? 

3-^3 0 6(Cj:i3ffihX«t'-X^<> F3ti-^CPU^ 
^*tL. + + ^>*fU®|513S3 0 4RW-fW*';3 

50 iJ^y-f >jt-*V 1 2 2(C*#g|3l+4*(ISl!feJg^-r 



(4) 

5 

£. H&c*+ -?->*$I|®I1hIS§3 0 4«> rtil^ + 7 -> * 
rtOf'-drjtf.rf-fW-fcy 1 2 2(C^TS#^3tTfc* 
fettBLfctit. ItTBBMflMi U^X f3 03 lcW±XitV- 

[0018] — Jj> #±JU**X'0 Ftt«©C PU% 
SttftS-tt*A:«>«:W» #X*©g£?!£fT-oTi,>£C P 
U 1 0 1 A^WttfP^tf^tffR^^T-A^-^ 1 1 9(C 

•S 7=3-^3 0 8tcJ:»)?MW'ES-tf*CPU*J!?*TU 
flHHPA U * 3 0 3 CcSttfp $#4CP U©tit$&£« 
iitfCiT. C PUtC^ti^f A^O ? i>CDM4 
WMU CPU&tiifPS-tt*. *X*©f|f!lD 

^T^nis-rs. 

[0019] C<0«{C«OB^*(cJ:*-5'A»^^ , n-fe 9 
t->xfA«, ^fAHSP^Bl 2 Orttc, §CPU 
©£ X ? (CJ: 5fiJffll*iMi>Mt StilfRf^ - # 
3 0 6 £ . SCP U*f]tS©{f ±X{*-9-X^> FttttfcK 
Wt^Vm^V^^ 3 03 i, t§CPU0M+f> 20 

©I1SS3 0 4<b. jt 1 2 1 Zfflffl-fZJ J> 

y*'j3>hP-73 05i*»W, IffRf^-^S 0 
6CC£9f«Jfli«©ffi(,»CPU£iStai/. *|ffl«©fi(r>C 
PU&C*fLTii;IJfflJ|IISS3 0 U ©1*3 

'JtC^jSLr^^^JSPU^^ £ 3 0 3 &C 
<9±X«itX^> F S-S^C P U©1f nzm&ihA,VMZ 
«ECPU©ff±#*m». fMJUi**^> FttMKDC 
PU£fWP<* it* 5r^^<DMa*1forC» 

4CPU 1 0 i*>&jMMi&fT ^nwiwucfa-ya 30 

0 BftqfttffrSttSCPUtmrU WWfU^**3 
0 3 KSttfl: 3 tt* C P U ©ttfB£«&tf C i CC «fc 0 , 

cpucm-rs^x-rA^n-, i?<Dm^nmLxcp 

[0020] £tcffi&<om:tmwiticisi<>xt l tffl'* ©c p 
KRfchs < . mac p u*«ffl«»tci6 
ftjffijfcff 5 lite lt 40 

[ 0 0 2 1 ] ft. 43Mi2&fcfr«SJBI0*tt& L<T4> 

<mmBf& 1 > Aftattteisi±©fc*{ctt»©c p u * 

^ilbfc^i/^Pfc^S'X^AgBtcfc^T. 
©*ka*B2>*'i5*iL&C»*»£«:. loX«SS©CP 
U^f?±X«^x-^> Ftt^^S^-CS^^A^i*© 

[0022] <mmmm2 > 1 -ox«*t&©c pu* 



# BH¥ 1 1 -2 02 98 8 
6 

P U CCrt m 3 ftfc* + f is ^ y * 'J ©|*3!g £ ^ > A 
yXlMbfls*tttT3liSCPU©rtjil*i' »f atciMI 
$ a f * -> X ^ WflP^jS. 

[0 02 3] <HJfe^3 > ^ < Ofti&flBAtf&SiC 

[0024] <XM0^tt4 > HMfBjliSiU5® 1 ©->* 
Agg±T«K'F*"-&v;V?-*x d?*'-: U-f- ^ > y->X 
fAKtel,>t, &£X*&©CPU*iJfil»£I£f.aU C 
P U 3Wffl«©il>ttl»ir X ? *SfJ 0 ST 6>ftfcC P U *{* 
iLXliifX-O FU Etc. *S>*m*Lr>~5\-)Z, 

jgij©c p u ksj 0 %x2>®,mzftr)-?)i,?- zxtt^u 

[002 5 ] <H*fi»e|5 > f&IBlSSfeJ&Sg 1 ©^x f- 
A^g±TSdfPT-2> v;U^ 5?^ d7 ^-^ b-f- ^ > 
T^AKfc^T. MX«f^>KLW5CPU?:S 
^^©CPUFJfflfitcJ^BfSf'PS-ti-. Mfc. &CP 

u tc * x * ^ssu <9 3t zmmztz-o-?* J-$s\>?* 

[0 02 6] 

■ju-k-jV-t/ZTMcts^x. scpusk:<?±x«-^ 
x-^> F-r*@»i#CPU03WfflJt%ft«l/jWffl«36J 
^fe^C P UtcS* LTff±X«-!^X-<> F 3 -tf^^tfe?: 
# f S v ;l/ ^ ^ X ^- -"4 U - 7" -f > Vis x f- A <t * 

^©cpu^±x«ij-^^> F-r^^K^fj. jfiwi 

-r^'>Xf-A©teffl^ ; S:fiT3^-2>C<i:^< > 
[H1B©«MH!tattW] 

[0 1 ] **WJcj:&i'^'f ArB»t*lW»*ft«affl 

[02] *^BJCc.J:€.^X7-A?S®^*iJ©^K:j;S 
MtZSWr S /cto© 7 n - =f- + - F . 

[S3] *^{c«i: sf?±xa-y-x^> FftiJtaiSiyf^x 

10 1-106: CPU. 10 7^1 12 :CPUrtl 
+ +?-> 3 . > 1 1 3~1 1 8 : {?±X«:-9-X'H> FiM 
119: i'^fA^U, 120: AfHWSI 
3. 12 1 :^-fWt'Jn>ha-7, 122:y-f 
>^- ; &'; > 1 2 3 : ^X^'J vis> 124:a-*;bA' 
X, 3 0 1: ^fAi'a yf> 3 0 2: ^f-AJd 

f f mmm^ 303: <fihx«-9-^^> fsijsju^x 

3 0 4 : CPUrtltt ■jisa.WWMI&s 3 05: 
^r^!J3>H3- 5^1188. 30 6:#ihX« 



1 -2 02 98 8 



CPU 



102 



108 



CPU 



11! 



CPU 



I 



103 



[01 ] 
El 1 

r 104 



105 



106 



114J L 



CPU J 









110 



115 



CPU 



in 



JT7 



16 



I-h 

PPU I 



WSJ 



T 



117 



119 



gg 



123 



V 



120 



V 



121 
/- 124 




V 



122 



m2 



( y J 




■22 



CPU JtXtt9M*»K e> O^fif^ 



CPU «ffl»0O>£WM€:E<Z> 

I 



^24 



1 . ,25 

*Jffl«©0>«c^ CPU ©rtJK+rrt*!/ — 



27 



ffJhXttfXOt'lTt** CPU 



I 



CPU*f?itXtttaOKT* 



•28 



ttfflW- 1 1 -2 02 98 8 



[S3] 



r 



101 



102 



302 



r 



119 



a 



103 



106 



CPU 




CPU 




CPU 




r- 113 




r- 114 





302 



115 



A 

CPU 



r 



T 



3C2 : ttrMT*MMI4 



L 118 



306 



V 



303 



304 



CPU Pl&VnyiPm 
Eft 



3D5 



120 



121 



